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Background:  Electrical stimulation of the cardiac autonomic nervous system as an approach to modulate cardiovascular function has recently 
drawn widespread interest. However, the optimum stimulation sites, stimulus amplitude and waveforms, and efficacy remain unclear. The aim of this 
study was to assess the effects of acute epivascular cardiac nervous stimulation on heart rate, left ventricular (LV) contractility and hemodynamics.
Methods:  Under general anesthesia and in open chest acute procedures, 12 dogs received epivascular cardiac nerve stimulation. The stimulating 
catheter bipolar electrode was placed epivascularly between the right pulmonary artery (PA) and the ascending aorta, and the stimulation 
frequency, pulse width, and voltage were maintained at 20 Hz, 4 msec, and between 10 V and 50 V, respectively. Hemodynamic and epicardial 
echocardiographic data were recorded without and with stimulation using an LV conductance catheter, Swan-Ganz catheter, and left atrial (LA) 
pressure line.
Results:  Stimulation of the cardiac nerve produced a reproducible positive hemodynamic response. In all dogs, systolic aortic and systolic LV 
pressures, LV dP/dt, and LV stroke work increased with stimulation (p<0.0001 for all parameters). Cardiac output increased from 2.9±1.0 to 
3.4±1.0 L/min (p=0.001). Stimulation increased end-systolic elastance (1.2±0.4 to 1.5±0.5 mm Hg/mL, p=0.0001) and preload recruitable 
stroke work (30.1±11.0 to 39.3±7.8 mm Hg, p=0.003). LV ejection fraction (echocardiography) increased from 50.5±7.7 to 57.6±8.2% (p=0.012). 
Systemic vascular resistance increased slightly but significantly (from 1426±339 to 1574±250 dyne·sec·m-5, p=0.04) and there was a decrease in 
pulmonary vascular resistance (from 161±64 to 127±39 dyne·sec·m-5, p=0.01). Importantly, mean heart rate (from 101±20 to 97±21 beat/min), 
central venous pressure, PA pressure, and LA pressure remained unchanged (all p>0.1).
Conclusions: In contrast to conventional inotropic agents, epivascular cardiac nerve stimulation induced a significant and selective increase in LV 
contractility with no increase in heart rate. This novel approach may have clinical benefit in patients with heart failure.
